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Abstract

Analysis of TLOFW(Total Loss of Feed-Water) has been performed using NPA based on
MARS code for UCN 1,2. We assumed that the major operator actions are performed based
on the Emergency Operating Guidelines of UCN 1,2. Two cases have evaluated.

When operator recognizes the event, he confirms reactor trip and stops RCP manually. First,
When core outlet temperature reaches at 330°C, operator manually actuates HPSI and opens
three PZR POSRVs. Second, When two SG wide range levels are below -9.8m, operator
actuates HPSI and manually opens three PZR POSRVs at 30min after core outlet temperature
reaches at 330C. The former is feed and bleed operation, the latter is feed and overflow
operation. According to the analysis results, two phase level is maintained over the active core
top though the core void fraction is increased upto 40%. And Core is recovered with HPSI
and Accumulator. The analysis results show that two cases have sufficient margin to prevent
core uncovery.
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Reactor power(MW)

[ 2] 11257 ¢332 (TLOFW) At &M -Case 1

Events Time(sec)
Main feedwater pump trip, auxiliary feedwater pump actuation fail 0.0
SG low-low level trip, Rx trip, TBN trip 31.1
Rod drop with 2s delay 33.0
PZR hi pres trip 35.0
PZR POSRV1 open 35.6
PZR POSRV1 shut 374
SG ARV open 39.1
Below -9.8m of SG wide range level 189.6
RCP 1/2/3 manual trip at 600s after Rx trip 631.1
SL lo pres trip 1011.0
SG inventory dryout 1040.0
PZR hi level trip 1287.0
Core outlet temp. reach at 330C 1645.0
HPSI injection, PZR POSRV1/2/3 manual open 1705.0
PZR lo-lo pres trip 1785.0
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SG riser void fraction

Core oulet temperature(K)

High pressure Sl flowrate(kg/s)
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Pressurizer level(%)

Core collapsed level(m)
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Reactor power(MW)

[Z 3] 731237 9AFFA4A(TLOFW) Alal 2 &g -Case 2

Events Time(sec)
Main feedwater pump trip, auxiliary feedwater pump actuation fail 0.0
SG low-low level trip, Rx trip, TBN trip 31.1
Rod drop with 2s delay 33.0
PZR hi pres trip 35.0
PZR POSRV1 open 35.6
PZR POSRV1 shut 37.4
SG ARV open 39.1
Below -9.8m of SG wide range level 189.6
HPSI manual injection 249.7
RCP 1/2/3 manual trip at 600s after Rx trip 631.0
SG inventory dryout 1650.0
SL lo pres trip 1837.0
Core outlet temp. reach at 330C 3958.0
PZR POSRV1/2/3 manual open 5758.0
PZR lo-lo pres trip 6053.0
Accumulator on 6911.0
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Core outlet temperature(K)
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